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Since solT]e of bioactive peptides act as hormons, opioids, antibiotics, and so forth, pharmaceutical indLLsti'ies have 
been seeking them as potentia] drugs, and/or lead compounds for new drug candidates. Keeplng an actlve 
conformation of parent peptide is si*"*nificant for des igning peptide analogues and non-peptide mimics. Among the 
known isosteric units, the (E)-doubie bond has been a topic of continuing intei'est In the synthetic, theoretical, and 
biologicai fields, because the (E)-CH=CH double bond in mimic closely reselnbles the three-dimensional structure 
of the parent amide bond in peptides. 
















The stereochemistry at the a -carbon center in dipeptide isosteres Is one of the essential factoi~s for enzyme 
inhib[tion, therefore. it is fairly important to synthesize the dlpeptide units in de.sired configur~rtion. For the synthesis 
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ol' clipeptlde isosleric units, vinyldziridine~.' are ol~ten Li~ed as key synthetlc Intermediales. 
R1 ::::= QH ~3 4 




OH R3 RLr 
 iY)Y ~'Y"･H - 1~ 1~)¥ I~ R ~ Y _'v 2 *C02Me H N-R2 
~2 H N-R 
Ri = alkyl R2 Boc Ts etc R3 alkyl 
2,3-Disubstituted aziridines ttlso can be led to corresponc]ing chiml products by the ring-opening reaction, and the 
conlrol]ing stereoselectivlty is very importanl. Few Investigallons have been clone f['om bolh synthetical and 
theoreticnl points on lhe i'elalive stabilities of 2,3-cis/trans pali-s of 2,3-clisubstituted aziriciines. Therefore. 
in¥'estigations on those l'elative stabillties ¥vould cont]~1bute greatly to the future az.iridine chem istry. 
This dissertation examines research on 2,3-disL[bslituled aziridines in followin**(J cate_(T_ories. 
Research on 3-alkyl-2-vinylaziridines with palladlum(O)-calalyzcd equilibrium reactions with the predlction 
by theoretical investigation 
Research on ring-opening l'eactions of 3-alkyl-2-vinylaziridines by organocopper reagents wilh the 
theoretical investigation on lhe mechanism 
=1' Theoretical research on the relative stabilities of 2,3-c]isbst[tuted aziridine diastereomers and their 
conformers, including the solvent ef'fects 
1 Chapter I . Palladium(O)-Cataiyzed Equilibration Reactions of Chiral N-Activated 2,3-cisltrans 3-
Alkyl-2-Vinylazirid[nes 
1 .1 Synthesis of 2,3-CiS/Trans Pairs of Chiral N-(Methanesulfonyl)- or N-(Arenesuifonyl)-3-alkyl-2-
vin ylaziridines 
 ¥･ ¥･ Ph._rrH N H TBDMSO._Tr~ ~ ' ~ Me Me H HH H N 




R :: Boc R = Ts 
R = Mts R = Pmc 
R = PNBS 
Abbreviations: Ms = methanesulfonyl: Mts ~ 2-mesitylenesulfanyl; TBDMSO := tert-butyldimethylsilyl; 




















HomochirLll 2.3-cis/trLmb pairs of N-methanesulfonyl- tlnd N-tosyl-3-methyl-2-vinylaziridines were prepa]'eci by 
known proceclures, and chiral 2.3-cls/trans pairs of 3-benzy]-N-(tert-butoxyc~lrbonyl)-2-vinylaziridine. 3-benzyl-N-
( 2 .4 , 6 - t r i m e t h y I be n ze n e s u I f o n y I ) -2 - v i n y I az i r i d i n e s . 3 - i s o p ro p y I - N- ( 2 ,/1 , 6 _ I r i m et h y I be n ze n es u I f o n y I ) -2 -
v i n y I az I r i d i ne s . N-(4- methyl benzenesu I f on y I ) -3 - (2 - meth y I propy I ) -2- v i ny I -az i ri d I nes , 3 - (2-meth y] prop y I ) -N-
( 2 , 2 , 5 , 7 . 8- p en tam e th y I - 6 - c h ro m a n S u I f on y I ) -2 - v i n y I az i r i d i n e . 2 - [ ( te 7't - b u t y I - d i m e tll y I s i I o x y ) m e t h y I J - N- (2 ,4 , 6 -
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trimethylbenzenesulfon yl)-3-vinylaziridine and 3-(2-methylpropy I )-N-(4-nilrobenzenesu I fonyl)-2-v inyl2lzirld ines 
were synthesized by pr'ocedures similar to reported procedures. 
1 .2 CaICU[ations of Relative Stabilities of 2,3-Cis*Disubstituted Azirldines and Their 2,3-Trans 
ISOmerS 
As model compounds. Ihe reltltive stabilities of 2.3-cis/trans paii-s of N-activated and N-L[nactivated 3-methyl-2-
¥'inylaziridines were studied. GeolT]etries were fLilly oplimized by RHF/6-31G=!==:= Ievel ot' theory tlnd hLlrmonic 
frequency analyses were done for confirming energy minima. Further MP2/6-31G'I==1< energy calculations based on 
lhe obtained geometries were done for the comparison of the relative energies preclsely. 
Me Me 
H :~~VrrN2 H ::~~V~rN2 H H 
R MS 
R=H 
R :: Me 
~
 
In the N-unactivated aziridines, the 2.3-trans Isomer is more stable by 0.25 kcal/mol than the corresponciing 2,3-
cls isomei'. and it is in agreement with the literature dnta. 2,3-cis-N-methyl-3-methyl-2-vinylazlridine is favored by 
ca. 1.80 kctll/mo] rhan the corresponding 2 3-t]'ans isomer. Simi]ar]y, 2,3-cis-N-mesy]-3-methyl-2-viny]ilzi]'idine is 
more stalble by 1.43 kcal/mol than the 2,3-trans isomer. Assuming ~L S]=0, this energy dlfference is calculated to give 
the equllibrated product ratio of 94.:6 (2,3-cis isomer: 2.3-trans isomer) at O ~C In the gas phase. This prediction 
proved to be quite close to the experimental results in solution. Optimized geometry shows the model for estimatin_,_cr 
the repulsion between the N-mesyl group und the substitL]ents at lhe C-2 and C-3 posirions. One of the local energy 
minima of 2.3-trans-N-mesyl-3-methyl-2-vinylazlridine is cluite slmilar to the solid-state coni'ormation, and this 










































(x-ray) (ab initio) 
1 .3 Palladium(O)-Catalyzed Equilibrated Reactions of 2,3-cis- and 2,3-trans-3-Alkyl-2-vinylaziridines 
Upon treatment with 5 mol c,70 of Pd(PPh:=)[ in THF at O 'C, 2,3-t,'ans-N-mesyl-3-methyl-2-vinylaziricline gilve zl 
98:2 mixlure of 2,3-cis-N-mesyl-3-methyl-2-¥'inyla7_iridine anci its 2,3-trans isomer in 90clc' isolated yie-Id, which is 
in good a**~reement with the computational prediclion. An essentially icientical resulL Was obtained by the treLltment of 
2.3-cis-N-mesyl-3-methyl-2-vinylaziridlne under the same reaction condltions. Thus, al good ag*r~eement wns 
observed between predicted and experimental resL[Its, thereby provldlng feedback information aboul the reliabillty of 
the calculation procedure used here. For other COmpOunds synthesized in this investigalion, simlltlr resLLlts were 
obtained by the pttlladium(O)-catalyzed equilibrated reactions. 















M e += 





R = Boc 
R = Mts 
Me *= 
>¥~ H HN +s 
 ･･-,~ 
90:10 




R = 80c 
R = Mts 





92:8 H~¥7~;N ; H 
~ 
~ is 
95:5 hr'l~~N ' H 
~ 
Mts 
- hr~'s~N 's~H 
R 
97:3 R = Ts 
96:4 R = Pmc 




























H H N ~
 
R = Ts 
R = Pmc 
R = PNBS 
All reactions exposure to Pd(PPh3)4, were oarried out in THF 
(ca. 0.05 molar solution) under a positive pressure of argon. 
1 .4 Synthetic Application to the Synthesis of (E)-Alkene Dipeptide Isosteres 
The Pd(O)-catalyzed equilibrated reaction has been successfully app]ied to the synthesis of (E)-alkene dipeptide 
Isosteres. A 2:3 mixture of the 2,3-cis- and 2,3-trans-3-(2-methylpropyl)-N-(2,2,5. /~,8-pentamethyl-6-
chroTT]ansulfonyi)-2-vinylazlridine was exposed to Pd(PPh3)1 catalyst at O ~C in THF and was led to 96:4 cis/trans 
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In summary, a reliable procedure was developed for the isomerlzation of the undesired 
vinylaziridines into the desired 2,3-cis isomers by the palladium(O)-catalyzed equilibrated 
investigation successfully predicted the N-activated 2,3-cis-disbustited azlridines are 
corresponding trans isomers. It was' also shown 2,3-tl~aTLs-2,3-disubstituted NH aziridine is 
2,3-t/~al7s-3-alkyl-2-
reactions. Theoretical 
more stable than the 




stable than the corresponding cis isomer and it is in a*o*reement with literature data. The palladium(O)-catalyzed 
equilibrated reaction has been successfully applied to the synthesis of (E)-alkene dipeptlde isosteres. 
R1 R1 
:~~~Vrt.~'~H H H~::= H 
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2 Chapter 2. Importance of 2,3-cis-Stereochemistry in Controlling Regio- and Stereoselectivity 
2.1 Reactions of N-Arylsulfonyl-2,3-cis- and N-Arylsulfonyl-2,3-trans-3-alkyl-2-vinylaziridines with 
Organocopper Reagents 
Three different products from the reaction of 2-vinylaziridine with an organocopper reagent could be envlsioned. 
If an or_~anocopper reagent attacks by an SN2' mechanism, it will generate either (E)- or (Z)-allylamine oi' a mlxture 
of them. The objective of this chapter is to predict which path A (C(3)-position), B (C(2)-position), or C (vinyl 
group) is the major reaction pathway in the reaction of 2-alkenylazlridines with organocopper reagents. 
R2cuLn R2 C 
R1¥'~~//=~ Path B 1¥/¥/ AB ~ R 
a ~ b c N H-EWG N
f
 
EWG ¥1 A ~th C RJ i pathA 
R2/~ R1¥r~!:~. R2 
NH-EWG NH-EWG 





















2.2 Synthesis of Nonracemic 2,3-cis- and 2,3-trans-3-Alkyl-2-vinylaziridines 
~ YT Bn TBDMSI~=N2 H Me i-Pr H Yr hff r H 
bpp Ts Mts Mts Mts 
,4bbreviations: DPP = diphenylphosphinoyl: Ts = ;htoluenesulfonyl: Mts = 
2,4,6-trimethylbenzenesulfony!; Bn = benzyl; TBDMSO = tert-butyldimethylsilyl; 
2,3-Cls/trans pair of N.N-diphenylphosphinoyl-3-isopropyl-2-vinylaziridines were prepared by 
similar to the known procedures. Other 2.3-cis/trans_ pairs of N-tosyl-3-methyl-2-vinylaziridines. 
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the proceciures 




 (2,4,6-trimethyibenzenesulfonyl)-2-vinylaziridlnes, 3-benzyl-N-(2,4,6-trimethylben7_enesulf'onyl)-2-vinylazlridines, 
Llnd 2-[(tel't-butyldimethylsiloxy)methyl J-N-(2,4,6-trimethylbenzenesulfonyl )-3-v iny]atziridine were prepared by the 
known procedu]~es. 
2.3 Ring-Opening Reactions of Activated 2-Alkenyl-3-alkylaziridines with Organocopper Reagents. 
Synthesis of Nonracemic Allylamines 
The ring-opening reactions of 2,3-cls/trans pair of N,N-dipheny]phosphinoyl-3-isopropyl-2-vinylaZirldines were 
accompllshed by using Me]CuLi.Lil.LiBr to yield an 89:1 1 mixture of (.E)- and (Z)-allylamines. Thus, ring-opening 
products vla path C were formed exclusively. 
RCuLn RCuLn 
 Ht,l ･･･H~'~~ )YY I . _~ R H DPP-N R2 N 
bpp ~ bpp 
2,3-cis 2,3-trans A R1 = Et; R2 = H 











The organocopper-mediated reactions were done with L]se of other four 2,3-trans-N-arylsulfony]-aziridines. 
Rega]'dless of the type of organocopper reagent, mixtures' of two or three producls were obtained f]'om all reactions. 
All reactions exhiblt hlgh levels of regioselectivity 'and (E)-stereoselectivity (>85a/o), and 3-15a/o yields of (Z,)-
ally]amines were obtained. Although both (E)- and (Z)-products are the result of an SN2'reaction, the loss of 
stereocontrol, though slight, is undesiraibie in synthesis. In addition, minor prodL]cts (2-J~o(~;Vo yield) that would have 
originated via the S~J2 pathway were also isolated f]-om the reactions of 2,3-tl'alLs-3-benzyl-N-(.2,4,6-
 tri meth y lbenzenesul f on y I )-2-v i nyl azi rid i nes and 2.3-t/･a,~s-2- [(tel't-buty Id imethy I s i I ox y )mel h y I J - N-( 2 ,4 ,6-








H¥~~ Ri f-- H Ri 
~ ¥r~Me H MeCuLn H' 
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R1 = Me; R2 = Ts 4 R1 = Me; R2 = Ts 
R1 = j-Pr; R2 = Mts 5 R1 :: j-Pr; R2 :: Mis 
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7 R1 = Me; R2 = Ts 
8 R1 = j-Pr; R2 = Mts 
9 R1 = Bn; R2 = Mts 
H R1 




i-Pr I prCu(CN)MgCl i-Pr ~ ~~~:~~ L Y¥ H H 
Ni Mts-~ R2 
~ ts H 
2 11 R1 =j-Bu; R2= H 
12 R1 = H; R2 = i-Bu 
TBDMSO 
l TBDMSO Me TBDMSO 
/ - + MecuLn R ~¥/H ~:; H Mts-N R2 Mts-~ 
~ts ~ ~ 
13 14 R1 = Et: R2 = H 16 






In contrast. upon the exposure of 2.3-cis-3-alkyl-2-vinylaziridines to organocopper reagents. the corresponding 
(.E)-allylamines were exclusively p- roduced in very high yields. Therefore, whereas N-arylsulfonyl-2.3-tl'aus-3-
alkyl-2-vinylaziridlnes ga¥'e mixlures of two or three pi'oducts, 2,3-cis isomerh_' gave exclusively the corresponding 
(E)-allylamlnes in hi*o*h yields. 
Me H ~ R 
Yr RnCuLn ~Jrs HYr R1 N-Mts H Me~/~R RnCuLn ¥~/~R2 
+s ~H Ts 
17 22 R1 = i-Pr; R2 = Me 18 R= Me 20 R = i-Pr 
19 R = SiMe3 23 R1 = i-Pr; R2 = i-Pr 21 R=Bn 
24 R1 = j-Pr; Fi2 = SiMe3 
H 25 Ri = Bn: R2 = Me 
TBDMSO- TBDMSO/¥~~Me 26 R1 = Bn; R2 = SiMe3 ~,3 2;~ 
H/~TH F~nCULn N1 N-Mts 
~ ts H 
27 28 
2.4 Theoretical Investigations of Relative Stabilities of 2,3-Cis/Trans Pairs of Activated 2-Alkenyl-3-
alkylaziridines 
To understand why the 2,3-cis-aziridines were exclusivei)' transi'ormeci into the corresponding (.E)-allylamines, 
theoretlcal calculations were done for the most simple system, N-mesyl-2,3-cis-3-methyl-2-vinylaziridine and its 
2.3-trans isomer. In the calculation~.', vinyl gi'oup wab' rotated around the C(2)-C(4.) boncl while other structure was 
fixed on lhe global energy minimum structure. In the cis isomer, the relative energy difference between the 
conformers, namely, the energy minimum structLLre which coLL[d leaci to (E)-ailylamine, anci the structure which vinyl 
group polnts opposite direction and could lezid to (Z)-allylamine, is ca. l0.2 kcal/mol at the RHF/6-31G=:==:= Ievel. As a 
['esult. the reaction of 2,3-cis-3-alkyl-2-vinylaziriciine with organocopper reagents would be expected to give 
exclusively the corresponding (E)-allylamine. On the orller hand, the ener_*ay diffcrence between possible conformers 
 of 2.3-tl･ct'~s-azirldine is predicted to be somewhat smaller (ca. 3.4 kcal/mol). Consecluently, formation of a mixture 
of (E)- ~lnd (Z)-allylamines would be expecteci. 
Me Me $1~ 




31Me Hb~~:=4~? H Me ~~~jj_ - Me~V~Me ~Aj. ~:  - s 1 HaN 
MS' H 2 .Ha NH-Ms ~ 2.~~:_ (~7 H Hb/~~4 ~ 
~7~~T~I MecvLn 
l Ha - c(2) - C(4)- Hb = -1 71 .2' zHa - C(2)- C(4) - Hb = i 75. I ' 




H Me ~e v ~ _ Ms~1 3~ Ha Me f¥~ - N~~~:~ .' ~~ I ~~f3! ¥~4Hb _ Me 
.N = NH-Ms (7 ~ 2r~~r/~~~~)Hb M~ H Ha 
~T~TTI MecuLn 
zHa - C(2) - C(4) - Hb = O' ~(Ha - C(2)- C(4)- Hb = o' 
(E rel = 10.2 kcal/mol) (E rel. = ca. 3 4 koallmol) 


















2.5 Determination of S~2' Substitution Pathway of Ring-Opening Reactions of Activated 2-Alkenyl-3-
alkylaziridines with Organocopper Reagents 
r~71TTllMecuLn anti-SN21 
HJ H H 






















The reaction of (E)-propenylaziridine with a hig*her order dipheny]cyanocuprate, Ph~Cu(CN)(MgC])2, provided 
anti-SN2'-substitution product as a slngle product, therefore, organocopper reagents attack a]kenylaziT'idines vla anti-
SN2' Pathway to N(1)-C(2) bond. 
i-Bu Me Me Me 
 ¥･/ (58olo) (73~ ) HO¥/~¥ph a) ' Bu~/~~:' ph b,c) H NH-Mts 
Mts anti-SN2' 
i-Bu Me Me H~ (47%) -¥ Me a) i-Bu ph b,c) HOJ¥ ~ts anti-SN2' NH-MtS (73olo) Ph 
Reagents: a) Ph2Cu(CN)(MgCl)2 in THF; b) ozone in n-hexane-CHC13; c) DIBAL 
To understand the relative stabi]ities of two methy]ccpper substrate (d-p':=) complexes, theoretical calculations 
were done at the RHF/LANLIDZ Ievel. 2,3-Cis-3-methyl-2-vlnylaziridine was used as a model compound. Anti-
and syn-systems oi' ccnTlplexes were investigated, however, the energy difference between two systems was predicted 
to be only 0.387 kcalhTlol. This result is not satisfactory as an explanation of exclusive anti-SN2' Substitution 
reactions. 
(an anti-SN2' tyPe complex) (a syn-SN2' tyPe complex) 
E re/, = 0.000 kcal/mol E re/. = 0.387 kcallmol 
In Summary, Il was demonst]'ated that a]though reactions of 2,3-tl'al~s-N-arylsulfonyl-3-alkyl-2-alkenyl-aziridines 
with organocopper reagents give a mixture of two or three products, the con'esponding 2,3-cis isomers provide a 
highly efficient route to synthetically important nonracemic (.E)-allylamines, and the theoretical investigation could 
explain the behavioral difference between cis and trans isolner. It was also found that the reaction proceeds via a net 
anti-SN2' pathway. 
3 Chapter 3. Relative Stabilities of 2,3-Cis/Trans pairs of 2,3-Disubstituted Aziridines 
3.1 Relative stabilities of 2,3-Cis/Trans pairs of 2,3-Dimethylaziridines 
As a simplest model, 2,3-cls/tlans palls of 2 3 dlmethylazllldlnes wele Investlgated theoletrcally 2 3 Tla/Is 2 3 
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dimethylaziridine is more stable than the cor['esponding c[s isomer by O. /~ kcai/mol. 2,3-Cis-1,2,3-trimethylazlrldine 
is favored by ca. 2 kcal/mol over the corresponding trans isomer. Therefore, N-methylation would reverse the 
relative stabilities. Energy barriers of nitro*O_en pyramidal inversion at the transition state in the 2,3-cis/trans pair oi' 
Liziridines were calculated as 21.0 and 19.8 kca]/mol, respectively. These values for free energy of activation are In 
~ood agreement with av'ailable experlmental and calculated data for related corr]pounds. In N-activated aziridines, 
 2,3-cis-N-mesyl-2,3-dimethy]azlridines is favoreci by 4.6 kcallTnol over the trans isomer. 2,3-Tl･al~s-N-








R=C02Me 2,3-trans-N-H 2,3-cis-N-Me 2,3-cis-N-Mesyl 2,3-trans-N-COOMe 
From the above calcL[lations, 2,3-cis-2,3-dimethylazir'idines, in which substltuents on the aziridine nitrogen atom 
have tetr{lhedral structures, nalnely, N-methyl or N-methanesulfonyi group, are more stable than their 2,3-trans 
isomers. In other cases, 2,3-trans isomers are more stable than their 2,3-cis isomers. 
3.2 Relative stabilities of 2,3-Cis/Trans pairs of 2-methoxycarbonyl-3-methylaziridines 
Model compounds were chosen to examine whether 2-methoxycarbonyl group affects 3-methyl _~*roup on aziridine 
 carbon atoms. Results shows that 2.3-tl･ans-2-methoxycarbonyl-3-methylaziridine Is more stable by 2.3 kcal/mol 
than the corresponding cis isomer. However, dlfferences in relative energies among conformers are much larger than 
the results before. This is due to the intranlolecLila]' dipole Interaction between the carbonyl group and the imide 
_~:roup. To compare relative stabilities of those confornlers in the gas phase (e = 1.00) and in aceton[trile solvent (e = 
36.64), Self-Consistent Reaction Field (SCRF) caiculations were performed at the RHF/6-31G=1==1= Ievel. The results 
















-~- E= I .OO 
-~F- 8=36 .64 
2,3-cis (A) 2,3-cis (B) 
Compounds 
2,3-trans(B) energies are relative to 
most stable 2,3-trans(A) 
:~ 
In 2,3-cis/trans pair of N-methyl-2-methoxycarbon)'1-3-methylaziridine, the cis isomer is favored by only 0.004 
kcallmol than the trans isomer. This implicates that a contribution to the re.lative energetic difference mainly depends 


















methylaziridine, the cis isolner is more stable by ca. 1.2 kctll/mol over the trans' isomer. This is in good agreemenl 







R=S02Me 2,3-trans-NH 2,3-cis-N-Me 2,3-cis-N-Mes yl 
3.3 Relative Stabilities of 2,3-cis-trans pairS Of 2-methoxycabonyl-3-phenyl azirldineS 
Model compounds were chosen to unders tand effects of' bu]ky functiontll groups fo]' the comparison with synthetic 
resulls. In 2.3-cis/t]-ans pair of 2-methoxycarbony]-3-phenylaziric]ines, the l]-ans isomer is more stable thLln lhe cis 
isomer by ~;.2 kcallmol. Conlrary to the resulls above, in 2,3-cis/lrans pail ot' N-methyl-2-methoxycLlrbonyl-3 
phenylaziridines, the trans isorr]er is favorable by 0.8 kcal/mo] over the 2.3-cis' isomer. In synthelic studies ol~ N-
phenyl-2-ethoxycarbonyl-3-phenylazi]-idlnes, the 2.v~o_cis isomer is i'avor2lb]e. In 2.Jo_cis/lrans pair of N-phenyl-2-
methoxycLu~bonyl-3-phenylalziriciines, Ihe 2,3-trans isomer is more stable by O, r~ kcal/mol over the 2.3-cis isomer. For 
furLher understanding, SCRF calculations were done for this pair. According to the synthetlc results, the solvent ¥~'as 
assumed as ,~-hexane (e= I .882). In this calculation, the 2,3-cis isomer is favored by 0.5 kcal/mol. This supports lhe 
synlhetic results which show a predorr]inance ol' the cis isomer, although the predicteci ene]'gy difference is relativeiy 



































R=Ph 2,3-trans-NH 2,3-trans-N-Me 2,3-cis-N-Ph 2,3-trans-N-Ph 
In sumlnary, the theoretic'al results are in good agreement wlth experimenta] results. 2,3-Cis-Itzlridine is generL~lly 
t'Llvored than 2.3-lrans isomer. if a subslituent on the aziridine nitrogen atom Is a methyl or zl methalnsulfonyl group. 
whlch have a tetrahedral structure. This prefercnce is consistent with previoLls chapters. However, the preference 
depends on Substituents on azi]-idine atoms In their steric sizes. From the SCRF studies, it was sho¥vn lhat the 
hydrophobic solvent can affect the relative stabi]ity, and thal intra-mo]eculLir dipole inleraction can affect the relarti¥'e 
stability of conforme]'s. Conclude by saying that the theoretical calculation to predicl lhe l'elative st,,tbilities is very 
mLlcll usefu] for the synthesis of the aziridines. 
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 論文審査の結果の要旨
意
一
 三村典夫提出の博士論文「lnvestigatiollollttleStab“1“esof2、3-DlsubstltutedAzlridhles(2,3二置換アジリ
 ジンの安定性に関する研究)」の論文審査の結果の要旨は次の通りである。
 研究の口的:生理活性ペプチドイソスタの主要原料である2,3二置換アジリジン類に関して,合成化学
 及び,理論化学の見地より検討を行い,その有用性及び安定性について知見を得る
 第1章キラルなN一活性化3一アルキルー2一ビニルアジリジンの2、3一シスおよび2,3一トランス体の安定性に関
 する研究では,2,3一トランス体をパラジウム(0)触媒下にて,有用な2,3一シス体に効率よく異性化する方法
 を開発した。理論的考察により,N一活性化2,3一シス体は対応する2,3一トランス体よりも安定であると予想
 する事に成功した。またこの反応が,E一アルケンジペプチドイソスターの合成に利用できる事を明らか
 にした。
 第2章2,3一シス体アジリジンの立体化学における,周辺および立体選択性の制御の重要性に関する研究
 では,有機銅試薬存在下のキラルな3一アルキルー2一ビニルアジリジンの開環反1,呂において,2,3一トランス体
 が副生成物を与えるのに対し,2.3一シス体は合成化学的に有用な非ラセミ体の艮アリルアミンを単一的に
 生成することを明らかにした。この違いが,2,3一シス体では副生成物を生成する構造をとりにくい為であ
 る事を理論的考察により明らかにした。
 第3章2,3一二置換アジリジン類の2,3一シス体および2,3一トランス体の相対的安定性に関する研究において
 は,理論的考察より,アジリジン環の窒素原子上の置換基が,メチル基及びメシル基のような四面体構
 造を持つ場合には2.3一シス体が安定であるが,環上に非常に嵩高い置換基が存在する場合は,その立体反
 発のために安定性が変化する事を明らかにした。また,SCRF法により,溶媒効果並びに分子内双極子効
 果が異性体間の相対的安定性に影響を及ぼす事を明らかにした。これらの理論的考察による2,3一二置換ア
 ジリジン類の相対的安定性の予測は,合成研究に対して非常に有用である事を明らかにした。
 以.しの結果は,自立して研究活動を行うに必要な高度の研究能力と学識を有することを示している。
 したがって,三村典夫提山の博士論文は,1専士(理学)の学位論文として合格と認める。
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